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: Desigigd to meet the job-related metric asurement
needs of technical theatre assistant students, this'inst uctLonal
package is one of five for the arts and humanities occuptti

cluster, part of a set of 55 p&ckages “for metrjc. 1nstruct10n 1n" )
dlffetegi occupations. The package is: intended® for sthdents who
already know the occuratjonal terminology, measurement terms, and

. tools curri::;;/ln use. BEach of the five units in this instructional

A ABSTRACT

package contai performance objectives, learning activities, -and
supporting: ormation in the fora of text, exerc1ses,‘and tablgs. In
addition, suggested teaching’ techniques are included: At the back of

R the package are objectivetbaspd evaluation items, a page of answers
to the exeréSees and tests, a list of metric materlals needed for ‘the .

activities, kKéferences, and a list of suppllers.,The material is

.’des1gned to dccommodate a variety of individual %eachlng and learning’

v styles, €.g., 1ndependent ftudy, small group, or whole-class P
act1v1ty. Bxeréises are intended to”facilitate experlences with R )

. méasurement 1nstruﬁbnts, tools, and devices used in this occupatlon
< and job-related .tasks of estimating and measuring. Ugit I, a general
“introduction to the metric system Qf measurement, provides informal, fz -
y . hands-oh &xperiences for' the stqdenﬁs. This unit enables students to .
- 'become familiar~ wltﬁ the btasic metric units, their symbols, and .
S measurement instruments; and to develop a set of mental references
v for mefric values. The meptic system of notation also is explained.
**,.  Unit 2 provides the metxic terms which are used in this occupation
¥ * and gives experience.with occuthlonal measurement tasks. Unit'3. .
.focuses on job—related metric egulvalents and their relatlonshlps.
Unit 4 provides experlence with recggnlzlng and using metric-
instruments and tools .in occupat;on measurement tasks. It also-
provides experiemnce in comparing metric and customary neasuremertt

- -

instruments. Unit 5 is declgned to give students practice in . ’
"averting customary and’ ‘metric measurements, a_skill considered '
2ful duwming tm#'tran51tlon to metric in each occupatlon. (HD) ‘V)
n ,
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TEACHING AND LEARNING
THEMETRICSYSTEM

. - Y l;‘ \
This metric instructional package was designed to medyt jobrelated
métric measurement needs of students. T use this packtge sfudents

should already" know the occupatlonal termmology, measurement "

terms, and tools currently in use, These materials were prenared with
the help of experienced vocational teachers, reviewed by expetts tested
in classrooms in different parts of the Umted States, and revtsed before

- Each of the five umts of instruction contmns perfonnance objec
tives, learning activities, and suppomng information in the fortn of
text, exetcises, and tables. [n addition, suggested teachirg technlt;uest
are included. At the back of this package are objective-based evaluatton
~ ftems, a page of answers to the exerc1ses and tests, a list of metnc
materials needed for the activities, references, and a list of supphers

!

. Classroom expenences with this 1nstructlona1 package suggest the :
fol.lowmg teaching-learning strategies:

. 1. Let the first experiences be informal to make learning the métric .
- édg about the metric system which they will use o
e xerc es facilitate experiences with measurement instruments, tools, -
vices used in this occupatton and job-refated ta/sks of esumatmg 3

| adm uring.

system fun, i
| .

2. Students Jearn better when metri unis are compared to familiar

. objects.  Everyone should learn to “think metric.” Comparing .

imettic units to customary units can be confusing.

3. Students will learn qulckly to estimate and measure in metnc units \\\

P by “doing.”

4, Students should have experience with measunng actnntles before~

getting too much information,

5. . Move through the units in an order which emphaslzesdfhe sim-
plicity of the metnc system (eg., length to ared-to volume)

6. Teach one concept at a time to avotd overwhelming students with
¢oo much material. R o

| Umtl 15 2 general 1ntroductton to the metrlc system of measure-
ment which provides informal, hands-on experiences for the students.
This unit enables students to become familiar with the basic metric
units, their s§mbols and measurement instruments; and to develop a
set of mental references for metnc values The metric system of nota

tionalso is explained.
Q A

— ships.

Umt 2 prondes the metnc terms Wthh are used in thls occupatton

and gives experience with <u\upatlo nal measurement tasks.

"Unit 3 focuses on job-related meric equlvalents and their relation-

Unit 4 provides'experience with, recognizing and sing metric
instruments and tools in occupational measurement tasks. It also pro-
vides experience in comparing metric-and customa.ry measurement in-
struments .

/

Umt5 is designed to give students practtce in convertxng custom-
ary and metric measurements. Students should lean to “think metric”
and avoid compating customary and metric units. However, skill with

4 f‘ - conversion tables will be useful during. the trans:tton to metric in each

3]

. _jr occupation. _ /

Ly 'Usmg These Instructional Materlals k4 "

This package was designed to help students learn ﬁ core of knowl-

ThlS instru:* anal package also was designed to accomtnodate a

\Vanety of indivia 12/ *eaching and learning styles. Teachers are encour-
aged ta adapt these 1. aterials to their own.classes. For e\ample the
in ormatlon sheets may be given to students for self-study. , References
may be used 85 supplemental tesources. Exerc;;es may be used in inde-

“ pendent sddy, small groups, or whole-class activities. All of the

mate tals can - be expanded by the teacher.

\\ ;.'Q,t : ‘ E Edit

Thus pub&auop wis déveloped pursuant 1o contract No. OEC.0-74-9335 with the
Bureau of ccupanunal and Adquducauon us Depanmem of Health, Educa:
tion and Weffare. Huwever the opnmons exprcssed herein,do not necessarily-
* reflect the poginon o potlcv of the U.S. Office of Education and no ofhicial
endorsement bv\the Uy Othce of Education should be inferred,

the job. The

o\ ";H ~ Gloria § .Cooper .
B , | ‘JoelLPi. Magisos - .



. 'SUGGESTED TEACHING SEQUENCE

1. These introductory exercises may require

two or three teéaching penods for all five -
~ oreas of measurement. '

2, Exercrses should be-followed in the order?
. given to best show the relationship
. between length, area, and volume,

3. Assemble the metrie measuring devices

(rules, tapes, scales, thermometers, and .
" measuring containers) and obJects to be
measured.*

‘4. - Set up the-equipment at work ststlons

 for use by the whole class or as individu-
alized resource activities,

5. Have the students estimate, measure, and
record using Exercises 1 through 5,

6. Present information on notation and
 make Table 1 svarlable

1. Follow up with group iscussion of

activities.

-y

*Other school departments may have devices which

can be used. Metric supphers are listed in the feference

v' lectron- \

| oBsECTIVES

The student will demonstrate lhese slulls for the Lmear. Area Vol e or Cspacrty \Msss and
Temperature Exercises; using the metric terms and measurement dez: ces listed here, 7

4. - W
‘ ‘ 9
IS . ' i .
! EXBRCISES .
[ LY | . —— !
SKILLS - ‘ fo o v I
o e Ptk VoG | M J T
(pp. 304} P58 [ re8 ] e80T
' : \ ;o
1. Rmﬁiu and use the millimeire (mm) | squwe, culsimntl- Fam l{( Uegree Celsius
+ unit and its symbol for: , centlmcl're .| melre em?) , (c)
cntimetee (em) |- (@) f logam  (kg) .
2 Select, e, xdreadithe | - ¢ cuhsemetn . }'
sppropriste mensuring | metre  (m) e ry (m)
" nstruments for: | metre .
‘ ‘ o, m?) e (1) ‘
3. State orshowa / P N ) \
", physical refereme for: .. ' milllitee (ml) ,
4 » ., . : °
{4 Estimatewithin25% [ beight,width, o | thearnc! | eapicityof the mass of objects | the tempenatureof
of the sctual memure -~ | length of objects agiven surfacel - containers in grame ind kilo- ., | the air or a liquid -
‘ ' ' nm ',
3.| llnﬂ/correcuy ’ memsu'ck,metrlc. ] memurementa 2 kilogram scale ACelsius thermometer
fape megsure, and © ] on graduated and 2 pam scale . N ‘
metric rabrs Tolume messur- \
v | ke | ],
I v J ! \\/c o IR e {yl ‘
\ ‘ . : R = ‘ T
B L ! L
RULES OF NOTATION 5

1 Symbols are not capitalized unless the uml is a proper name (mm not l«M)

2, Symbols are not followed by penods (mnotm.), " | o
3. Symbolsare not followed by an s for plurals (26 gnot 25 gs). "
4, Aspace sepsrates the numerals from the unit synbols (4); not 41).

5, Spaces, n rmms, are usedtosepsrate large numbets mto groups of three
' drgrts(4 1 kmnot 45,271 km). "

6, Azero precedes the decuml point if the number is less thsn one (0.52 gnot 52¢g). -

<Lrtre and mel.re can be spelled erllrer with an e o 41 ending. j ﬁ
f 7 . ) ' ~ ‘

" Information Sheet 1




METRIC UNITS SYMBOIS ANDREFEREN}I‘S

.-% g
Quantity Metric Unit Symbol (eful Referents
Length | millimetre mm Tl\@:nm of dime ot paper
’ S v, | dipwire
) centimetre ~ e .| Widthof paper clip
‘ metre m Height of door about 2 m
kilomette, km 12-minute walking distance
Area quwe - | Area of this space
o centimetre Jc’m2 .
/ CER
oy ‘ square metre m’ Area of card table top”
/ hectare ha 1 Foatball field including sidelines
/ : and end zoneé * ¢ :
Volumeand | milllitre ml Teaspoon is 5 ml
Capacty [l | - | Altlemore thn 1 quagt *°
cubic - R
° { centimetre cn’® | Volume of this container
),
' {
»
cubic metre mo - A little'more than‘ncubi‘c yard
Mass milligam * *© [mg | Apple seed about 10 mg, grain of
L .| salt, 1 mg B
= | gam >, g \_| Nickelabout 5 ¢
. | logam g Webster"l Collegiate Dictionary
= | metric ton’ 1 W J ............ /
(1 000 kilograms)  |t» 4 Volkswagen Beetle.\L
THE CENTER FOR VOCATIONAL ;oucmou Tablo 1-a
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METRIC PREFIXES

S

* Multiples and ¢ | v
Submultiples Preﬁ;u i§y‘m)$ols. Rl
1000:000=16° | mega (m¥g3) | - Uf 3
1000 = 10° hlo(ﬂ{o) Uk
100 | o) [ b |
10=10" | deka (dék ‘
‘?“{“}%’ s
Base Unit 1=10 . g -1
C01=107 | decid)) | d
. ) . \ 3
' }1.01=10'2 centi (g¥n’ti) ¢
F o qont=107 miﬁ:{n’f) m
0000001210 | micto (mikro) | H
- "
vl Tablet-b T
S S
» n I‘ .' '
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Metre Centlmetre Mllhmetre\
E O v '.\
Sl : |

L THEMETRE(m) \
[

A DEVELOP A FEELING FOR THE SlZE OF A METRE

1.. Pick up one'of the metre
sticks amd stand it up on the
*=—loor.. Hold it in place with
one hand. Walk around the
- stick. Now stand next to
. - thestick. .With yobr other
| hand, touch yourself +. . -¢
the top of the metrest, .
comesonyou.. .

{
2. Hold one arm out straight -
~ at shoulder height. Put
the metre stick along this
arm until the end hits the
end of your fingers. Where
is the other end of the
etre stlck” Touch your
J self at that'end.

o . |
THAT IS HO}"J LONG A METRE IS

LINEAR MEASUREMENT EETIVITIES e '

/ THAT ISHOWHIGH A METRE I§!  ~

, C
/ S
3. Choose a péstner to stard
at your side. Move apai't
0 that you can put one . . g
end ofametrestickon
yabr partger's shoulder
and the other end on
you shoulder. Look at
the space between you. -
\  THAT IS THE WIDTH OF A METRE! 1

B.. DEVELOP YOUR ABILITY TO ESTIMATEIN METRES

Now you will improve your ability to estimate in metres.

Rememper whére the length and heliht of a mefre Was 01 your
body

" Forelh of the followiEg'ii;ems:.'l B

v ' ’
’ 'Y " ’
i
i

, . Estimate tife size of the items and write yourSaijmate in the

FE)

. and Write the answer in the MEASUREMENT column.
! }

. o Decide how close your estimate was to the actual megsure. If
\3 . ‘ . your estimate was within 25% of the actual measure you ate a
“Metric Marvel mo

\
g
» L

J

, ESTIMATE colum. Measure the size with your ietre stick
;. |

"~ How Close -
. Estimate Measurement Were You?
©(m) (m)
1. Height of doorknob . * . I
1 . homfoor. ‘
el &f{ Height of door. . j _ -
Q}‘ S . Length of table. - ' '
i 4. Width of abl,
R 5. Lepgtho £
"\‘ » thisroom. . —
"~ 6 Distance from f
b ’ you to wall. '
a / Exercise 1
SN ] (continued on next page) -
\. ¥
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':' ! f i 1 \ ! . : 1y
11 /I‘HE CFINTI TRE (em) T I HE wsmm@ () - U e
PN M ° ' .o 2! " . s ‘f--‘-,
There are 100 renh{netmmhne metre, ffthere are4mefrec dnd - ’]‘here are 10 mnlhmetres in ork efnhmetrp MenaMs%ement i ‘J '
Bcentlmetres yOu | write 403 cm‘{(4x10(}cm)+3cm 00cm - .- 2 centimetres and 5 millimetres, you write 25 m (2% 0 mm)
+3¢m] it SIREY , o - *Smn= 20mm+5mm] TheréareJOOOmmmlm
oy . b_ ] e ¢ ) ‘,' . ¢’
! : .
A ’DBVELOPAFEELH;@Q FOR THE, SiZE OFACENTIMETRE K A DEVELOPAFEELING FOR THE SIZE«OFAIVIILLIMETRE
' ," s L : «-d\" ~ §‘| r . ..‘
Y Hgld ‘the me met ruler agalpst the width of your thumbnaﬂ o Usmgarulgr merked in milinetres, memure:
we 0 | , ‘ ‘ - Y ' . 3
RN H ww1d@ ---*—— Lt 1. Thickness of a paper clip wire.” .| .mm ., .
2 Ib-kasureyy‘ouz nt’humb\from the firs joint to the'ond. SRS 2 ot yoi ogermal | o
3, Usgtﬁe metnc rgler to fmd the W1dth ot&our palm B / 5. Withof your fmgemall — A
Y" em, L A X Dlameter(mdth)of acom _ - mm -
v 4 Nkasurﬁyour index of pomtmg fmger How ]ong 191t'> T N Dnameter (thickness) of your pencﬂ _mm
v » cm ) | . ., 6. \Mdthofapostagéstamp mm"

5. Measu(e yomwmst with a tape measure. What is the dlsthnce ! A c )

. dit? fem | ,
o G'US‘” tape measre to fid your rvaid Size-—-.—C“’ B. DEVELOPYOUR ABILITY 10 ESTIMATE IN MLLIMETRES

a- \(J

o B DEVELOP YOUR ABILITY TO ESI[MAT\N CENTIMETRES v Youarenow ready o estnmate in millimetres, For each bf the
N | \, - following items, follow the‘procedures used for estimating in
"> Youare now reaéy to estmmte in centimeres. For each of the ~ metres, : o
fo]lowmgltetm follow the procedures used for estimating in . ‘ BRI How Close
o TeTES L ' Estinate Measurement WereYou"
v : “HowClose = ¢~ (mm) (mm)
Estlmate Measurement Were You? 1. Thicknessof a ' 4
| a (em)  (em) nickel. -
%‘ ILlength a;rmaper’/ ' - _ 9, Diameter (thickness) ‘
ap. e = : of a bolt. |
A, Dlametler(w1dth) - : 3. Length of g bol f B
of a coin. L *
3. Vidthof s N K 4, Wfidthof asheet
R postaje stamp. ‘ ‘ o‘papef. .
Yoy Lenghofa ‘ | -5 Thm%tssofaboard o
pencil. \ ' o OP' \
. 4 " N o
5. Vidth of ashee N - 6 Thicknessofa.* :
| ‘ . button. }
of paper. ‘ .. : 7 :
. / . : , ﬁ ’ - . /\u
THE CENTER FOR VOCATIONAL EDUCATION e _ e Exercise 1
, . = ;
L L s ,
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AREA MEASUREMENT ACTIVINES ~ /{ ) .

gy | . CENTIMETRES
-, Square Centimetre, Square Mette - ER i
N P A b@ N 4, Youare fow ready to develop your ability to estfmate
: }m ‘ o - ﬁ ¢ insquare centimetres. + . m
WHEN YOU DESCRIBE THE AREA OF SOMETRG, YOUARE =~~~ ’ - .
SAYING HOY MANY SQUARES OFAGIVEN %TTAKES TO “o o0 Remetber the size ofasqgare centlmetre For each of the
CDVER THE SURFACE. ’ L (. folltc:wmg items, follow-the procedures used forestlmatmgm .
. ( meiress |
1 THE SQL\}ARE CENTIMETRE (cmzt w S W o E@tumte Lkasuremenf gg; gl::g |
" DEVELOP A FEELING F{\ORASQ&ARE CENTINETRE // R ." o fem) \ /ﬁ
©L, Téke;a'a clear plasti grid, or use the grid on page 6. /’/ ~ Ls, Index card
2. Measure the length and dth of onedf these small (‘ - 2. Book cover
' squares with a centimetreruler. L& - g Photograph. R
l' , , \\ L ‘ : . ‘ ! \; . ( , #
THATSONESQUARBeENMETRE: 4 Vindwpaeor RO
- N el b ,deshtop.,‘ o : ' ~—
3. Place your fingemail over the grid. Abouthow@ny | , S : o
squares does it take to cover your fingemail? D e - -
N om? / L R
Il THE SQUARE METRE (p’
4» Plabj:a coin over the grid. - About how many squares / i .
. doesittake t°¢°'\t‘*::[°m’ =’ A q&VELOPAFEELm FOR ASQUARE METRE
5. Place a postage stamp OV the grid. About how many ‘
' squares does it"take to cover the postage stamp? o 1 Tape four mette sticks togethertomakeasquafre which .
_em? - o - .Is one metre long and one metre wide,
6. Place an envelopé over the grid. About howmany 2. Hold the square up with one side on the floor tosee how
squares does it takeTo cover the envelope" | . bigitis. . :
cm? o ' ' - 3. Place the square on the floor macomer Step back and
. Measure the length and uhdth of the envelope in centi . look. Seehow much floor space it covers. |
metres. Length empwidh___om 4, Place the square gver a tabletop or desk tosee how
Mul.tlply to find the area in-square centlmetresH -~ mugh space it duers. N ,
om x ¢m = cm?. How
close are the answers you have in 6. and in 7. - 9. Place the square agamstthebottcmofadoor Seehow

much gthe door it covers. How many squares would it

! - \ : o ~ w‘i;o cover the door? m‘2 ‘J
"THI -

| o - IS HOWBIG A SQUARE METRE IS/, ,’
o e o . i

THE CENTER FOR VOCATIONAL EDUCATION o o A Exercise2
’ - oy ‘ q /\ | (continued onne;t page)
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f
i

g 4’ . , ,
o ) | . \ . | : A J
o : - . - .
”%smvmp yolR ABILIT/ TO@STIMATE IN SQUARE CENTIMETREGRID = .- .- =~
 METRES ;\ ‘ 1 o
“You ar\rgw ready to estsr'n‘ate in square metyes. Follow the ¥ -
4  procedurés used for estnmatmg m metres. . »
; . -4 uuﬁ Hoiw Close <
‘i_ W JEst te Measurement Were You? X hd
o m?) (m? ) ‘
1. Door. ) / | T
L L v Nl ). |
2, ..Fulls/hee:tof v Vg - ﬁ g b \
newspaper: ? : ! 5
3, Chalkboard or '!,’( } ‘ ; : s
 bullétin board, ™ | g 1x . |
' . ) ) ~~ -
-~ 4, Floor. \ ﬂ —.T : / '
. Waﬂ.., . “ . . ' ",‘ v <
S | o / o Y Ty .
6. Wall chart or poster. - s ‘ ' ‘ K oy
* "1, Sideof file cabinet ;W /1/ 3. T , . y ‘ /
o IS Ll ket
RN o ! ' P
& ‘ : b ] ' Y
" | ‘{* \ ' ‘5, 2 1
: : "..,\.‘ . 11 Hq\-ﬁ.....-f\' 1
)‘ ,,v | S8 ‘ . » i '
v .
ik b ‘\ N ¢
] . x‘; %5’\' L R
o> , at ,
> ) o "
, T el ,
t .
, 0 ¢ |
Exercise 2.
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VOLUME MEASUREMEN’MCTIVITIES S T
Cublc Centlmetre thre Mllhhtre Cubic Metre | . o h)
v .. '
.o . . , —n-—v-a\ . L DN S \ / .
T CUBIC CENTIMETRE (cm) oo ~ |
‘ g B DEVELOPYOUR ABILITY T0 ESTIMATE IN CUBIC”
. A DEVELOPAFEELING FOR THE CUSIC EENTIMETRE cmemss _

} S K [

S\ 1 Bk upacolored p]astlc cube Meastue its length,
A helght and width in centimetres.

" 'y JfHAT IS ONE CUBIC CENTIMETRE!”

You are now ready to develop your ablhty to estlmate .
in cubic centimetres, - ¥

f , [ \(.r."\
Reme er the size of a cubic centimetre. For each of

¢

"9 Find the volume ofap)gmc litre box b 4;3 the foll wmg 1tems, use the procedures for estlmatmg in
| P metrt, ' , :
a. Place a ROW of cubes agamst the botfom of‘, eside | | . . How Close
o the.box. Howmany cubes fit n the ton_ e ¢ Estimate Measurement Were You?:
b. Place another ROW of cubes agamstana oining ‘side \;\' Co (nt )e (em?) - s
_ ~of the box. How many rows fit inside the box 1. Index card file
%7 tpmake one layer of cubes? i, :_‘lbOX- RN + — ~
. ‘ Co . i ' ¢ ‘. o ' .
How many cubes in each ro{ 7 2. Freezer container. i ‘
" How Imny cubes in the [ayer in the bottom of the \ N3, Paper clip box. \ ‘ ;
oo D N4 Boxofsils L
- ¢. Stand a ROW of cubies up agaipst the s1de of the’bc&, | , ,
- How many LAYERS would fit in the box” ' "o PI‘HELITRE (l)" -
Ho% many cubes in each layer! . . L - 3 \
How many cubes fit in the box altogether"__ - A DEVELOPAFEELING FORALITRE \
JFHE VOLUME OF THE BOX I3 ——CUBCy ’ L1 Teeaelit - water,
: ﬁ T CEIYTI RES. | | 9= Bour the water into paper cups; filling eachasfullasyou

m“ 7 d. Neasur@he length, width, and helght of the box in '% g « * ystally do, How many cups do you fill? ,

f centimetres. Length em;width _____emf, | o
heght____om, Mltplytheserumbes tofind | >\ THATH HOWMUCH ISIN ONE LITRE! B
the volume in cubie centlmetres Co! . ol Flll the htre container Wlth rice. \

- Cemx___mi__me__a’ -y THAT i$ioWuCH 1T TAKES o FILL A ONE N

; . Aetheanswersthesameinc.andd? v 4 LITRE CONTAINER' ' ] .

THE CENTER FOR VOCATIONAL EDUCATION L \ N I Ekefcisgf}
;‘ o ‘o e (cpntinued on next page)
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. ,B DEVELOP YOUR ABlLITY TO EST]MATE lN LIT BS - B. - DEVELOP YOUR ABILITY TO ES'I'IMA EIN MILLILIT RES &

i
)

o are now ready to developsyour abdltytoestlmatem 'H ~ Youare now ready to estimate in mulmtres Follow the
Jitres. To write tyerand one-half ltres, you wiite 2.51, or Al . procedures used for estimating metres. . A
17 . 2\Ghtres To write ehalfhtre you write 0.51, or 0.5 o O HowCloe
litre. To write two and three-fourths ltres, you write o 7 ‘ Estimate Measurement Were You?
r 275! or 2.75 htres ‘ o C (m (ml).
Y | L () |
’ ' .. T w ' J
. For each of the following items; use ghe procedures for L Smalj Juicecan, - ' AN -
: gstimating in metres. . How C1 ' 2. Paper cup or tea j - ; \ A
(S 9 - . cup. : ' o
/ [ %@nmate Measurement  Werg You? ‘ 4 | .
| [ tl) U v . ® Softdrinkan. | !
Medium:size ' ¥ fte. y , :
* freezer container. L 4 B e
‘Large freezttelj . ‘
Ontainer, 4' : - ‘) IV THECUBICMETRE(m)
. , )
o Smalfer VX v EVELOPAFﬁmNG FORACUBIO’METREJ
container. s | u\ ‘ -l | F '
\ « 4. Botjle or jug e - 4 él Placeaone metre square on the floo‘ nextto the wa]l / |
#HH, THEMILLR.ITRE (ml) ° i - } 2. " Measure  metre UP the waL ' .' SO
| e I ) Plcmeaboxthatz;uld iato that space. _ v
" . o ﬁ\ ~ THATIS THE VOLUME f ONE CUBIC METRE!
[ A DEVELOP A FEELING FOR A LLILITRE w | /5“ ! B DEVELOP YOUR ABILITY:TO ESTIMATE IN'CUBICMETRES’
1. Examine:a centimetre cube. Anythmg which holds q [ . .. For each of the following ltems follow the estlmatmg,préced
, lem’holds Iml. . U \’;ures uséd before )
"9 Filla 1 milllt thrice, Enpigshe % * | Hon e
.+ Filla 1 millilitre measuring spoon with rice. Empty, e p o Bstimate Measuremen? Were You?
~ spoon into your hand. Carefu]ly pour therice infoa - : (') (') -
.« smallpileonasheet of paper. o . b - L
\ © THATISHOWMUCHONEMILLILITREIS!  * 1 Offieedesk.{ .
s 3. Fill i 5 ml spoon with rice Pour the ieginto another . 2. File cabinet. —_—
- ~ pileonthe sheet% Lo g .3 Smallroom. a
: THATI 5 MILLILITRES, OR ONET ASPOON' . :
4. Fill the/15 ml spoon with rice. Pour ther fie into a&htrd
pile on the paper. . ‘ |
THAT $15 MILLILITRES OR ONE TABLESPOON' : | ,J o .

./‘ ” :jczmn(%vocmmmwwm e 4 | - - 'E'xqtcﬁe3




MASS (WEIGH;LMEASURE@NTM” Sy

. L EIY
. | ,.‘ 7 . (R | , " ' K .
Kilogram, Gram /}\ B
ol ' ' . ‘\' | AatoN ' \ ‘ 'Y A
o © . TheThass oﬂén object isémeasureofthé amount Of matter inthe . / % Mass \
" object. This amount is always the same unless you add or subtract some . AR (kg)
matter from the ebject, Weight is the ferm that most people use when , - A
they megn mass. The weight of an object is afected by gravity; the ~ . 1. 1hilogrambox,
mass of an object is not. For example, the weight of a person on earth 9" Textbook. .
might be 120 pounds; that same person's weight on the moon would be | T b
) 20 pounds. This differenc§ is because the pull of’gravitylon the moon 3. Dot sugar. I o
- isless thiap the pu\l of gravity on earth\.\Aperson’snnsson the earth 4. Package of paper. ﬂ
» and on thie moon would be the same. ‘The metric system does not 5y ' :
 measure weight--it measures miass, We will use the term mss here,- A looMmes. . /-
' . ! , ) ) [ @ ’ ’ " :
| : . g \ .
. Thesymbolforgrmisg 0. b DEVELOPYOUR ABILIYY TO ESTIATE INKILOGRANS
The symbol for kilogramiskg. - ( . Coo ' B
There are 1 000 gramis in one kilogram, or1 000 g=1 kg?. . ' Ff)l‘.thi? follmying items ESTIMATE the muss of the object in
F* Aoran e be - . kilograms, then se the scale or balance tofind the exaet mass
. Halfa kilogram can be Written as 500 pordike . - T oflthe object, Wibe the exact mase the HEASUREMENT
* Aquater of a ilogram can be writen tzso gior 0.25 kg, N , column. Determine how dose your etinal
" Twoand three-fourths kilograms is written B 2.75 kg. o ' HowClose
~ / R - | | Estimate Measuremint Were You? . .
Co L | () . (k) :
. THE KILOGRAM | | S |
. \ " ( . | 1. Bag of rice. |
v DEVELOP A FEELING FOR THE MASS OF A KILOGRAM 2.* Bag of nails.
Using a balance or sc?afé, find the mass of the items on the table. 3 l[;qgfe purse or '
. Before you find the mas, noticé how heavy the object “feels” | oneloass, . _ —
and compare it to the readir@on the scale or balance. 4. Anotherperson, \
5. . Afew books, ' L
T T
\g '
;o . Exercised’
- (continued on next page) ~
) | y ‘ ©

".\ | oo 23
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1
' } - /" : g ,. { . ‘
N
; i o
, ( .
TIanGRAM (2)
% \ ' .
' A DEVELOP A FEELING FOR A GRAM v . uB
- by -
‘ * 1. Takea colored plastic cube. Hold it in your hand: 2 ,
! -+ Shake the cube in your palm as if shaking dice. Beelthe . . /
. pressure on your hand whemthd cubeas in motlon then - ¢
when 1t is not in motion. w

i
. THI}% IS HOWHEAVY A GRAMTS!

s

ak a second cube and attach it tothe fu;st Shiake the

2.‘ N A '
/" subes f‘ést one hand and then the other hand rest // '

+ the cubes hear the tips of your fingers, movmg your S

hand up and down. 9

~ THAT IS THE MASS OF TWO GRAMS! g
* 3, Take five cubes in one hand and shake them around. —
t - THATSS THE MASS OF FIVE GRANS! 5,

. j\ X ' .‘- '
i
o '
/ A v

o
* and envalope, ‘ ‘
Nickdl. e

- margarine,

-~ ! | ('/( s . J
-ctmta Ff VOCATIONAL EDUCATION N }
\ .

DEVELOP YOUR ABILITY TO ESTIMATE IN GRAYS
) ’ . - ‘.

* You are now ready to improve your abilty to eshfpaie in

grams. Remember how heqyy the 1 gram cube is, how heavy

" the two gram cubes are, and hqw heavy the five gram cubes -

are, For each of the following items, folloW the procedures'
used for estlmatmg in kllograms P A !
&£ R L
‘ How Close
Esnmate Measurement  Were You?

| (g) . (g) ."\‘t Ca
Two thumbtacks, L,

—
. ‘.. ‘ [

L 3

Pencnl -
Twopageletter | AN

Apple.
Package of |

\/‘\ -+ Exercised

[
14 P’
T
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Degree Celsius

Dﬁ e Celsius (°E) i the metric measure for temperature./_\/
\ L

A, DRVELOP K FEELING FOR DEGREE CELSIUS

' R

I DEGREE CELSIUS"(‘CQ;

Take a Celsius th&rﬁomete"r. Look at the marks on it.

q 1 Aind 0 degrees

* WATER FREEZES AT ZERO DEGREES CELSIUS (0° C)

WATER BOILS AT 100 DEGREES CELSIUS (100°C)

2. Find the temperature of the room. °C. Is the
room cool, warm, or ffout right? o

3. Put some hot water from the faucet into a container,
Find the temperature. _*__°C. Dip yolr finger
quickly in and out of the water. Is the watet very hot,
hbt or just warm? '

4.‘ Put some cold water in a container with athermometer..

Find the temperatu:e °C. Dip your finger into
. the water. I5 it cool, cold, or very cold?-

5. Bend your arm with the inside of your elbow around the

bottom of the thermometer. After aBout three minutes
find the temperature, +°C. Your skin tempers-
- ture is not as high as your body temperature,

- NORMAL BODY TEMPERATURE IS 37 DEGREES
" CELSIUS (37°C). ’

AFEVER 1 39°C.
AVERY HIGH FEVER IS40°C:

xﬂ

TEMPERATURE MEASUREMENT ACTIV ITIES .

[a—y
’

o

4, Suriny windowssill. +

.. Mix some hot and

DEVELOP YOUR ABILITY TO ESTIMATE IN DEGREES
CELSIUS

For each item, ESTIMATE and write down hoﬁaany degress
Celsius you think it is. Then measure and write the MEASURE-
MENT. See how close your estimates and actual measure-
ments are,
‘ ;‘ How Close .
Estimate kaai;}rement Were You?

(o (o

cold waterina
container. Dip your
finger into the

Water, . | 4
Pour out some of '

the water. Add soie | co
hot water. Dipyour | .

finger quickly into

the water.

Outdoor tempera-
bure.

Mix of ice'ind wate‘r.‘ | ~

Temperature at
floor,

- Temperatuie at v,

ceiling. |

Exercise 5

i

il
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UNIT |

OBJECTIVES /

The student wil recognize and use the metric
terms, units, and syni)ols used in this occupa-
tion. .

¢ Givena metric unit, state its use in this |
occupation,

o Given a measurement task in this occupa- , |

tion, select the/appropriate metric unit
and measurement tool.

SUGGESTED TEACHING SEQUENCE

L. Assemble met& measurement tools (rules,
tapes, scales, thermometers, etc.) and
objects related o this occupation.

2. DlSGllSS with students how to read the
tools

3. Present and have students discuss

Information Sheet 9 and Table 2.

4. Have students learn occupationally-'

related metric messurements by complet-

ing Exercises 6 and 7. -

. l ‘ l
5 Test performance by using Section A of
“Testing Metric Abilities.”

/

METRICS IN THIS OCCUPATION %

Changeover to the metric systegn is under way. Large corporatlons are already usmg
metric measurement to compete In the world market. The metric system has been uséd in
various parts of industrial-and scientific communities for years. Legislation, passed in
1975, authorizes an orderly transition to use of the metric system. As businesses and

‘industries make this métric changeover employees will need to use metric measurement

in job-related tasks.

[

Table 2 lists those metic terms which are modt,commonly used in this occupation.
These terms are replacing the measureinent units used currently. What kinds of job- -
related tasks use measurement? Think of the many different kinds of measurements you
now make and use Table 2 to digeuss the metric terms which replace them. See if you
can add to the list of uses beside each metric term.

-

‘Information Sheet 2




Metric Umts for Technlcal Theatre A531stant

.

. "’43, Quantity ‘ Unit Symbiol Ue
Linear millimetre - mm Length and diameter of bolts, lcrm and drill bits; cable
' J ; | - and rope thic liﬁilmeter of steel bars, pipe, wire; wrench
- ; | opening sises; scrim density; thickness of steel sheet; paper
5 » , dimensions; size of taps and dlel,lumbel' dimensions.*
cenﬁniet;e , o)) Wdth of cloth fabric; table dnmennom hemht of set \
Lo d ’ picture rail; floor plan, , ‘
i & ' 'y
. e Length of rolls of wire, tape, cable, paper; floot length;
. ntetre A n suditorium, stage flat, mre ut dumennons fabriclength; -
¥ rope Iength Y .y P
h_ﬂ .  wuare pentimetre ; e’ Hand propqrtiu;lale drawings. ./ |
¢ / ' square metre m? ‘ Orchestta pit; furniture and pmperty storage; acting
L ] . mace; pink corenge, ‘
VoluﬁelCapn;;ity cul;ic centimetre ‘. cmsl Sindl tanks, containers, ﬁd oompnrtmnh.“
cubic metre ',‘ iy n’ Furniture property and paint donp,mmunnmd
' pricing bilk quant:hu of lumber; volume of properties
for tmlport ‘
millitr nl Liquid dyes, i, goe, el ain tnks,
containers, compariments; memdnl granular matuhll
4! litre 1 by volume. .
Mams gam i " Hatmer; pails; dry gine; powdered poster paint.
kilogram kg R Soft and hard scenery; connterweight; dry pigment.
" metric ton t Mass of scenery for transport or flying,
Dilution or Concentrates grams per litre gl Paint mixingl (dry pimeht wdwter)
. : . ’ 8
/ kilograms per litre kgl | :
millitre per lite il Mising liqud thinners with paints and ghce.
Pregsure kilopascal kPa Liquid paint compreagor
— )

*U.S. manufacturers have not yet made a decision shout lumber dimensions. 'l‘ho;y ma'y be either milimetres or centimetzes; ¢

*$Tank, container, and compartment capacities can be given either in mﬂliliﬁ? and lxtm ormcublc centunetrumd cublcmehu '. B

THE CENTER FOR VOCATIONAL EDUCATION

Table 2
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|

TRYING,0UT METRIC UNITS

To give you practice with metric unis,firt, estimate the measure- | J / Estimate | Actud
ments of the items below.' Write down your best guess next to the item. - ‘ -
“Then actually measute the item and write down your answers using the / 16. Measuring cup (metric)* -
.. correct metric symbols. The more you practice, the easier it will be. ‘ ‘
— ' | /17. Milk container
N : EstimalfI Actual [
N\ Legh ., L | -
, R o | Pamwidth ‘ | 19, Storage bin
. ' — | 20, Touing ruck
9, Hand span . 20. Touring truck body n
( \ ‘ p 21, Toolb
; i . Tool box
A 5 Your height , |
* 4. Door Height 22, Small box or package |
' 3
5 Ptformbeight | : - J
— Mass
6. Grid height . 23. Textbook
1. Stage heigt 24, Nicke ,
. Proscenium width %. Yousef
A
9. Curtain length 26. Paper clip \
Area 21, Claw hammer‘\',
« 10 Deskt
%P . 28, Counterweight
11. Shop floor
12, Sheet of paper Temperature
: - 29, Qutside
13. Riser
30. Room:
+14. Drop :
S ¥ 31, Hot tap water
Yolume/Capacity _
15" Small bottle ™ < - - { (3. Coldfapwater — © )

wcmea £OR VOCATIONAL EDUCATION

| Exetciseé

+ 38
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BUILDING WITH METRICS

It is lmﬁomt( t to know what metric measurement to use. Show

19. Height of set chair rail

-what measurement to use in the following situations.

L

. . |"._". (
1. Height of an ctor

wog ‘

—

20‘.| Quantities for a paint mixture

[

2 Areaof { standard flat -

91. Diameter of a drill bit - .

3." "Height of a riser

B 4

22. Diameter of circular power
saw blade* .

4. Mass of abolt o'fémuslin

]

"5, Numberof teeth ona
crosscut saw

6. Mass o ball peid hammer |

7. Opening of a C clamp

8. Width of paint brush

9. Width of teaser

10. Opening in a flat for a window

L ; )]
. 11. Thickness of a plywood plate

o 12 Capacity of a paint sprayer

3. Size of pipe cutter die head
; 3. Sieof pip ,

o

&
L
LN

)
:‘v '

4,

14. Height of set picture rail

15.' Distance fian stage to front oW .

16 Set ceiling helght

| 17. Mass of 5‘counterwe1ghts L

18. Area of acting space

v

. Exercise 7

39
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UNIT 0\

. OBJECTIVE \”

The student will recognize and use met-

ric equivalents.

Given a metric unit, state an equivalent
in-a larger or smaller metric unit.

i

SUGGESTED TEACHING SEQUENCE -

Make available the Information Sheets
(3- 8) and the associated Exercises
(8- 14), one at a time,

As soon as you have presented the
Information, have the students complete
each Exerclse

Check them@nswers on the page titled.

ANSWERS TO EXERCISES AND ,

TEST. §

c

Test performance by using Section B of

o “Testing Metric Abilties.”

METRIC-METRIC EQUIVALENTS.

Ceptfmetres and Millimetres

. v \ -
! .

Look at the picture of the nail next to the ruler. ‘The nail is 57 mm long. This is 5 cm+ 7 mm.
There are 10 mmin each cm, 50 1 yam = 0.1 cm (one-tenth of a centimetre). This means that
Tmm= 07cm s057mm = 5em+7mm - , .
= Sem+0.Tem. !
= 5.7 cm, Therefore 57 mmis the same as 5 Tom
Now measure the paper clip. It is 34 mm. Thisis the sameas&cm+ mm., Since each
. millimetre s 0.1 cm (one-tenth of a centimetre), 4 mm = em. So, the paper clipis

Jmm=Jem+dmm - :
=3em+04cm
Cooe 34cm This means that 34 mm' nsthesameas34cm

Information Sheet 3
\ ' ‘ 1
Now you try some.
a) 26mm= m e) 132mm = cm
~ b)83m= ____cm () 802m = —cm
| c) 94;;1m= ' cm g) 1400 mm = e cm

d) 680mm = e cm h) 2307Tmm = cm .

" Exercise 8

jr’

a7



| (Metres Centimetres, and Mllllmetigs

From your work with decimals you should know that ‘

L

\ M

Therearel_OO centimetres jn one metre. Thus, . .. rx;,?

2m* 2x100¢m= 200cm,
/. 3me 3x100cm= 300cm,
Bm= 8x100cm= 800 cm,
36 m = 36 x 100 ¢m = 3 600 ¢m.

There are 1 000 millimetres in one metre, so

2m* 2x1000mm= 2000 mm, ‘ ,
¢ dm= 31000 mm= 3000 mm, . ' '
. 6m= 6x1000mm= 6000 mm, '
B 24me 2401000 =24 00 .

one-half of a metre can be written 0.5 m (five-tenths of a metre), ~
one-fourth of a centimetre can be written'0,25 cm ?‘“‘
 (twenty-five hundredths of a centimetre)
This means that if you want to change three- fourths‘of a met{e to
illimetres, you would multiply by 1 000. So
0.75m=075x1000mm

. %%xlooom
1000

* Px ™

= T5x10mm

i \a
\
e .
N v

= 750 mm. This'means that 0.75 m = 750 mm.

)

Information Sheet 4

Fill in the fdllowing chat, ¢

metre centimetre millime:re
m m mm
1 100 1000.
2 200
J
9
5000
L
08 80
v 06 .|’ 600
e -8 2% N
8 | ¥
639

3

o m: CENTER FOR VOCATIONAL EDUCATION

N

1 {
‘ !

S\

/ ' ‘ \ L

¢ DA
 MilliLitres to thres o A
'I'here are 1000 mlllxhtres in one htre Th}a means that
2000 millilitres h thewmeas2litres, °1 | !
'3000m|uthenmeu3lltrel. . '

4000 m1 is the same as 4 litres,
12000 ml is the same as 12 litres.

) #‘- — .d
A S
s

Since thére dte 1 000 mllhﬂtrés in each ltre, one way to change milli
litres to htres is to divide by 1 000 For example

1000m|-'mum-1um.

.'I‘l'
2000 ml = %%%nues-zlm. '

- '}And,aufiml example,, %

28 000
B0 m) = ol zaytm

L ‘ '
What i something Hojds 500 ml? How rmny htres i this? ThlSJS'
worked the same way v o

s -m 2 s 05l (fveteths of e ), 5001
is the same as one-half (0,5) of litre, v

 Change 57 mllhhtres toditres.

5

57ml -m litre =057 litre {fifty-seven thousandths of a

).

litre). | ‘0. ‘
: . ‘0’;: " t
Inforn?atlon Sheet 5
Now you try soie, Complete the folla&vmg chart,”
. | millilitres litres
() 0. |
3000 R
6 000 ] :
8
; 14000 -
_ "
100 03 |
700 . !
J —
v | W | |
o . 047
1 J «' 5“
Exercise
7 ¥ .

[y t | . X ! ; 39




"w.'f .’ | . \ ( . A
thres to Millites | | Kilograms to Grams |

What do’you do if you need to change htres to millilitres? Remember, To changé kilograms to grams, yéu multiply by 1 000,

there are 1 000 millilitres in one litre, or 1 litre =1 000 ml.
' 4" kg= 4 x1000g= 1000¢,

S, ° - | 23 k=23 x1000g=23000,
‘ : ‘ 0.75‘kg= 0.75x1000g=750g.
2 liress=2  x1000m= 2000, \_ ‘ i
7 lires=7  x1000ml= 7000 ml Coe N Information Sheet 8
13 lires=15  x1000m! =13 000 ml, ) - Complete she following chart,
- 065litre = 065x1000ml= 650 ml. , ) o - :
\ . il 4
' : Information Sheet 6 : Of:m m:"s g
* Now you try some. Complete the following chart, ' . :
‘ . i 7000
i -~ . 2 11
tres millilitres ‘ % 000
I ml ‘ Y
‘ - 0.63 ,
2 0 , - ~ 175 Exercise 13
i ~ | N o ‘.
—ww | o Changing Units af Work
833 \ : Some of the things you use in this occupation may be measured in
, 8\ Exercise !~ different metric units. Practice changing each of the following to
— ‘ — - Metricequivalents by completing these statements.
» ' 4 ’ ’
Grams to Kilograms Yo ) oendtome - .
There are 1 000 grams in one kilogram. This means that ‘ b) 250 ml of paint is S I
' \ ) ¢) 5cm diameter pipeis___- mm
2000 grams is the spme as 2 kilograms, < , d) 2500 of pigment is ke
5000 gis the sameas 5 kg, . o €) 750 mm chair railis __ . om
o | £)0.25] of paintis___ | ml
Y 700 g is the same as 0.7 ke, an\d 50 01, ) 2000 kg of scenery & ¢
_ o h) 500 m! of machine oil is - I
To change from grams to kilograms, you use the same procedure for i) 30 em board widthiss mm
-1 changing from millilitres to litres. J i) Mmoftapeis o
| - — — [— Shee'ﬂ' k) Smof cloth fabricis m 7
Try the following ones. :n; 3 :0? mx:lewood panel i . :c:ll p
. - o of water s
m:" mﬁm’ n) 500 g of nails is Kk
s | 4 |, - ' . | |
, 9 000 L - |
23 000 : . TN
. ‘ 8 ’ . \ N ~
‘ . f .
~ 175 Exercise 12

" [ WH e CENTER FOR VOCATIONAL EDUCATION , N\ . Exercise 14
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UNIT 4 “ i \19'
| SELECTING AND USING |
mcme . | METRIC INSTRUMENTS  TOOLS AND DEVICES

Selecting ap improper tool or misreading a scale can result in an improper fit, damaged -

- Thestudent ill ecognize and e~ * | materils and wdsted time and effort. For example, cutting lumber that measures 3 metres
" instruments, tools, and devices for mea- by 6 metres for an opening 3 feet by 6 feet (0.9 metres by 1.8 metres) would result in wasted
surement tasks in this oecupation, time &nd materials. Here are some suggestions:
o Given metric and Customary tools, |
instruments, or devices, differentiaste | - 1. Find out in advance whethel;Customary or metric units, tools, mstruments or
between metricand Customary, ‘materials are needed for a given task. ‘ )

*  Givena measurement task, el 2. . Examine the tool or instrument before using it.

and use an appropriate tool, in- ‘ y
s@ment o ‘?e““" ' 3. The metric system is a decimal system. Look for units marked off in whole

o Given a metric measurement task, judge numbers, tens o tenths, hundreds or hundredths.
the metric quantity within 25% and S ' ,
measire within 9% accurafy. : 4, Look for metric symbols'on the tools or gages, such as m, mm, kg, g, kPa,

* SUGGESTED TEACHING SEQUENCE | 5. Look for decimal fractxons (0. 25) ot decimal mixed fractions (2.50) rather than
' common fractions (3/8) dn dnll bits and power tool scales,

1. Assemble metric and Customary mes- °
suring tools and devices (rules, scales, 6. Some tools and materials may have npecld metric symbol such 5 bldbk M to
drill bits, wrenches, micrometer) and show they are metnc
display in separate groups at learing 4§ ' . '
stations, - : 1. “Don't force bolts, wrenches, or ‘other devices which are not fitting properly.

2. Have students examiné metric tools and 8. Practice selecting and using tools, instruments, and deviceé. :

instruments for distinguishing character-
istics and compare them with Customary
tools and instruments

3. Have students verbally describe charac-
teristics.

: '-~-4. . Present or make available Information. . - gt e e e g
Sheet 9. '

M1x  metric and Customary tools or
equipment at lestning statidn. Give
students Exercises 15 and 16,

6. Test perfrmance by using SectiTnC .

of “Testing Metric Abilities.” | -
A ." & - j
. @csmﬁmhaﬂo«u EDUCATION - — -

. Information Sheet 9

Y
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WHICH TOOLS FOR THE JOB?

L4

MEASURING UP IN :
THEATER MANAGEMENT

Practice and pepare to demonstrate your ability to identify,

 select, and use metric-scaled tools and instruments for the tasks given

For the tasks below, estimate the metric measurement to within

95% of actual measurement, and verify the estimation by measunng

“below. You should be able to use the measurement tools to the appro- b0 withid% of actual measurement,
priate precision of the tool, instrument, or task:
Estimate Verify
Select and demonstrate or describe use of tools, instruments, or ot
devices to: 1. Proscenium opening
1, Measure and cuta board § cm by 2 cm by 300 cm. 2, Height of a et °
9. Estimate the cost of lumber to build a standard flat, 3, Weight of an actor
3. Calculate paint and water needed to paint an average box set. 4. Diameter of pipe batten o
| % 4. Draw a floor plan to scale for a realistic interior. 5. Weight of scene drop
5. Space windows in the upstage wall of a.set. | 6 Areaof stage apron
6. Calculate the mass necessary o counterweight a curtain or 7. Volume of tool chest
- progdrop. . ‘
. - 8. Size of bit
7. Assemble steel shelving,
. 9. Height of step unit
& Replenish stock of angle iron, -
10. Lengthofsofs.
9, Select the appropriate butt hinges for a stage door 75 cm wide. .
| 11. Diameter of c&unterweight pulley}"
10. Make a dutchman for a 360 cm flat. : e 3 ‘
, | S 12 Weight ot hand property - *Ti>*
11. Measure the height of a picture rail for a 510 cm wall, . — ﬂ,,? -
13. Volume of paint in a partly- B U
12. Measure the distance from the first beam port to the down- filled container ' '
. stage acting space. , ’ —
13 Diill  hole foraatage saew, -~ v+ < e b b ~ -
) . 1 ,
14, Calculate mass of counterweight to fly '
specific actor. .
g 4
y
~ Exercise 16 , Exercise 16
.THE CENTEIH FOR VOCATIONAL EDUCATION - ; 3 ‘
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GiETRICCUSTOMARY BQUIVALENTS

/

o) During the transition period the\re‘Mllbeaneed for finding equivalents between systems.

-OB'?ECHVE' - Convetsion tables list calculated equivalents between the two systems,
. ,. is needed, ion table can be used to find it. Follow these steps:
The student il ecopize i se metri is needed, a conversion table can be used to find it. Follow hese steps
and Customary uns interchangeably in order 1. Determine which conversion table is needed.
ing, selling, and using products and supplies in : ' \ |
this occupation. ﬂ . + 2. Look up the known number in the appropriate column; if not listed, find numbers you
. L cart add together to make the total of the known number. .
®  Given a Customary (or metric) measure- ’ '
ment, find the metric (or Customary) 3. Read the equivalent(s) from he next column. '

equivalent on a convetsion table.

' . - ' ! Table 3 oy the next page gives an example of a metric-Customary conversion table which
- * - Grvena Custqmary unit, stat ﬂ,‘e fe- you can use fglipractice in finding approximate equivalents. Table 3 can be used with Exercise

Below is a fab]e of metric-Customary equivalents which tells you what the Tetric replace-
ments for Customary units are.* This table can be used with Exercise 17, Part 1 and Part 3. The |

SUGGESTED TEACHING SEQUENCE | Symbol~ mems ‘ney equalto”

\

%, Assemble packages and containersof : “
materials, - . S :
‘ ' . 1 cm ~0.39 inch Linch % 2.54 cm 1ml~0.2tsp ltsp=ml
9 Present or make available Informaticn  Im~32§feet  lfoot~0305m Iml~007thsp 1tbsp~15ml
" Sheet10and Table3, ~ ; Im~109yards 1yard~09Im 11~338floz  1floz~>20.6ml
A N, B - 1km = 0,62 mile 1 mile % 1.61 km 1=~42cups , loup™23Tml
3. Have students find approximate metric- Tem' ~016sqin - 1sqin~65 sz;}.} 1121 pts Lpt=04T1
Customary equivalents by using Im?~108sqft  1sqft~0.09 m*" 11=106qt ~ 1qt>0951
. Bxeciell. | Imial2yd 1sqydx08m? S 1~026g  1gl=379
| , ' | lhectare~25acres  * lacre~0.4 hectare 1 gram ~ 0.035 03 loz>283¢
W 4 Testperformance by wsingSectionDof | lem’¥006euin  lain¥6dem’.  lhg¥22b  1b>045kg
“Testing Metric Abilities.”” , . ° Im’ *%H3cuft  lcuft=~003m’ Imetric ton~2205)6 1ton~907.2kg
‘ 7 “Im'xl3cuyd  leuyd~08m’ 1kPa~0145psi  1psi®6.895kPa

-

@

N " T * Adapted from Let's Measure Metric. A Teachers Introduction to Metric Messurement. Division of Educational
. Redesign and Renewal, Ohio Department of Education, 65 S. Front Street, Columbus, OH 43215, 1975, j ’
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CONVERSION TABLES
'mLmess 70 CENTIMETRES T0 INCHES INCHES 70 CENTIMETRES T0 MILLIMETRES
mm om n mmP m | in mn o in, Uin em  mm | i oom tam
W 10 8% | 10 1 0¥ T o1 o | 1 s %4 s o %2
"SRR 2 02 008 |.2 508 0B 08 64
W % ns | 0 3 L8 308 012 R 2 .1 1
Wy cwu |0 41 |4 W 0.6 ¢ 1016 . 1018 3 191 10
0 0 e | s 5 1w | 5 05 0§ f 1970 1210
@ 6 ;e | 60 6 L8 6 06 0 6 1624 1824 5
m 0 o | o4 w6 |7 01 08 1T mm 1M8 |
m w swi w 8 s | v 08 ou |8 28 082, g
W W %4y % o s | 9 08 O 9 2286 2288
‘ 0 2540 2840 :
1000mmor1metxe=3q;;37 inches 121, or 14, = 30.48 cm or 3048 mm
METRESTOFEEY  § } FEETTOMETRES
m R 'mi t. m £ . & m o | & m . m
00 8808 | 10 81 | 1 3.8 100 3048 | 10 305 | 1 0.80
w66l |0 62 | 2 bl o ww% | w0 | 2 o8
00 9% | ge4s |8 9 00 4 | W a4 | 8 081
Wy |0 w4 18.12 T e | o o |4 12
00 ded4s | B0 18400 | B 16.40 R0 a0 | %0 . 18u |8 152
600 o850 |60 19685 | 6 1969 wo sy 60 fm | 6 188
00 ;s |0 2066 | T 09 o ;e | 0 ud | T 218
0 muer| s - 24 P Y R L LA Mo 244
00 205276 | ® 20528 | 9 20,53 o0 s | W m4s |9 214
1000 3280 5'4'? 1000 . 30480 | . |
.‘w " \ - |
- THE cemnronvocmom EDUCATION Table 3
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- ¢) Bin. step

ANY WAY YOU WANT IT

-

1 ' You are working in & scenery construction shop. Wlth the change

to metric measurement some of the things you order, sell or use
are marked only in metric units. You will need to be familiar with
appropriate Customary equivalents in order to communicate with
customets and suppliers who use Customary units. To develop
your skill use the Table on Information Sheet 10 and give the
approximate metric quantity (hoth number and unit) for each of
the following Customary quantities.

Customary Quantity Metric Quantity
a) 5 gals, of paint y R
b) 51bs. of dry pigment
¢) 3/4 in. pipe
d) 12 £, flat

f') 3244, proscenium
g) 6%, 6indoor A | .
h) 21be. of nails

i ) 1/4in, bolt

J ) 4in, mdepamtbnmh MEDE \
k) 2in, serews e

t

m) 12ft steelmeamnngtape
n) 4t wood panel |
0) 20 yd. roll of tape

3

.

2. Use the conversion tables from Table 3 to convert the fdlléwing:

a) 150mm

7’

in,

f) 18in,

mm

------—%----w..k_..-.. - ..__,_—h...b_.),.,..l..zoo. m&- [ .

n

‘m

¢) 85em

H

in. {h) 12in,

‘m

) %0mm

in (i) T2,

mn

- e) 10em

in(j) 7l4ns=

cm

3. Complete the Requisition Form using the items listed. Convert
the Customary quantities to metzic hefore filling out the form.
Complete all the information (Date, For, No,, etc.). B
Order the following technical theatre supplies:

a ) 1pt. of walnut oil stain

b) 11b. of wall sizing

¢) 2“C" clamps, 6 in.

d) 1 gal. of white enamel paint

e ) 2 white pine boards, 1 in; by 8 in! by 9 .

" REQUISITION

[

Date

For

No. ___  DateWanted
Deliverto___

QrY| oNT | mEM

s

Apprived by

Exercise 17
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24 _ . .
SECTION A © 6. The comect way to write twelre |

I, OneKilogam issbot the magg1ovsand millmelre
ofn: [A] 12,000 mm.
[A] nickel - | [B] 12.000 mm
(8] appleseed O[] 12000mm
[C] basketball * - (D] 12000 mm
[D] Volkswagen “Beetle” ‘
' ‘SECTION B S
2. A square metreis about the 7. Aboard 20 centimetfés wide also -
sreaof. has a width of: N
[A] thissheet of paper [A]' 0.2 millimetre
[B] lcardtlbletop . :  ' [B] 9 millimetres
(C] abedspread [C] 200 millimetres
(D) apodagestamp (D] 2000 ilimetrs
3. The unit for measuring the length g A one kilogtam hammet hass - -
of bolts and screws is: mass of: : -
' [A] millimetre [A] 2000 milligrams
[B] milligram (B] 1000 grams
[C] Kiogram | [C] 10 grams
(D] centimetre D] 100"“”
4 Theunituse_dtoi:urchma ,
quantity of paint is: SECTION C /
- [A] centimetre 9. For measuring millimetres you
[B] litre would use a:

[A] scale -
[B] pressure gage

[C] square metre

~ D] cubicmetre
(C] measuring cup or container

(D] rue -
10, For measuring millitres you
/ | " would usea: -
5, The correct way to write twenty - i

mmm AT At S [A] scale

[A] 20 gms t [B] measuting cup o contsiner

(B] 20Gm. [C] ruler

[C] 20¢ . [D] metre stick

(D] 20¢ -

MEWR FOR VOCATIONAL EDUCATION,

11, Estimate the lengthof theline

segment below: answer questions 15 and 16
— ‘ |

[Al. 23 prams “ m ‘ . 8

[B] 6 centimetres

[C] 40 millimetres 10 828 1 8.28
' ' 20 66.62 2 656

(D) 1 puseils |s0 o843 |8 osd

‘ 40 13128 4 1812

_ ' ) Co|® 16404 | 6 1640.
12. Estimate the length of the line 60 - 196.86 6 1969

segment below: 0 22966 T 209

—_ o 80 26247 8 262
oy {90 29528 | 9 2050

[A] 10 millimetres 2

[B] 4 centimetres

(C] 4 puss

(D] 23 millgrams

o

Use this convezsion table 80

15, The equirlnt of 12 s
[A] 36358

13. The metric unit for liquid measure .
which replaces the fluid ounce is

(A] litre -
'[B] - millire
[C] gam - .
[D] hectare

.

“
N

J14: The metric unit for mass which
* replaces the ounceis:

*+ [A] klogam
[B] gram

T C) metre
D] litre

e

[B) 4856
[C] 3037f.
(0] 120%.

(4] 230,
[B] 70461,
[C] 80461,
(D] 75464,

R

16. The equivalent of 23 mis:

TESTING METRIC ABILITIES

il
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2 ).

S AND TEST
: / K Y
EXERCISES 1 THRU 6 y el .
The answers depend on the jtems
used for the activities. milllitres | Litres ¥
EXERCISE 7 \/) N m 1
. Currently accepted metric units of* 3000 | 8 |
measurement for each question are 6000 (6)
shown in Table 2. Standards in each 8000) | 8
occupation are being established 14000) | (1)
oW, 50 answers may vary. }2 i O; ”
exercise { 300_| 03
a) 26cm e) 13.2cm 700 (0.7)
b) 383em ) 802cm (%00) | 09
¢/ 9dem g) 140.0cm 250 | (0.25
-d) 68.0cm h) 230.7cm (470) 047
EXERCISESOTHRV1} (L8] (0%
' Tables are reproduced in total, An- Exercise 11 '
swers are in parentheses, -
o ' litres. | millilitres
Exercise § l m |
[ metre | centimetze millimetre 8 8000
m cm‘ mm B (5 000)
! w0 | qom| [ [0
7| o] ooy - (32| 32000
N ) 8 1) E 1)
ST I L 8 1) AL o
Gl | (500 5000 . L.048)
T w T gy ekl
1-06 _(60) 600 | | grams | kilograms
(0.025) 25 sl | g ky
(0.148) (48] 18
: 4000 4
(6.39) 639 (6 390), , 00 | )
N\ (23000 | (33)
‘ (8000): 8
o ™ 300+ | . (0.3)
275.

ANSWERS TO EXERCISE

musczmm FOR VOCATIONAL EDUCATION
. ) , s ) . ,

;
J

0z

i

Part 2,

Exercise 13 |
kilograms grams / a) 5.90in.
kg g b) 3937.01t.
= = ‘¢) 3347, °
! 7000 d) 114l
(25) 25000 £)%32 mm .
04 (400)] g) 096cm
063 (630) h) 30.48cm
(0.175) 175 i) 21.95m
g , ¢ j) 1842em -
‘Exercise 14 o .
8) bm h) 0.5 litre
. b) 025ltre i) 300mm_  Peri3
¢) 0mm j) 2000em ) 047l
d) 25kg k) 500em ) 0.45 kg
e) Them 1) 240em ¢) 2-1524cm
f) 260m m) 2000ml g) 379 itres .
g) 2t n) 05k ) 2.254emby20.32em
- by 2.745 m
- EXERCISES 15 AND 16
The answers depend on the .
items used for the activiies TRSTING METRIC ABTLITES
- ' : . C 9 D
7 2 B 10, B
EXERCISE 17 3 A 1L B
Patl = 4B 12 0A
a) 1895litres i) 063%5em = ' 5 D 13. B
b) 225kg j)-1016cm 6. D 14 B
¢) 1905cm k) 508cm v ¢ 15 C
d) 366m 1) 206.85kPa 8§ B...16 D
e) 1624cm m) 366m "
f) 976m n) 122m ¢
{1 g) 1983m q) 182m
h) 09kg ‘ A
o1, CONENBETPRNTNG FFCE: 1976-757-063/6250 Reglon K. 511 57
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.  SUGGESTED METRIC TOOLS AND DEVICES
J NEEDED TO COMPLETE M‘EASUREMENT TASKS
' : \ IN EXERCISES 1 THROUGH 5
K (* Optional),
4 LINEAR MASS
Metre Sticks Bathroom Scale
Rules, 30 em "Kllogram Scale
Measunng Tapes, 150 cm Platform Spring Scale
*Height Measure kﬁl acl
*Metre Tape, 10 m 10 kg Capacity
*Trundle Wheel Baﬁ::u&t:ale with 8-piece
% ’ y
Asts Measuring G - *Spring Scale, 6 kg Capacity
VOLUME/CAPACITY TEMPERATURE
o .
Negamlglvia;‘g;ﬁt of Celsius Thermometer
Economy Beaker, set of 6,
50 ml- 1000 ml
Metric Spoon, set of 5, ‘
1ml-25ml
Dry Measure, set of 3,
50,125, 250 ml
' Plastic Litre Box
/' Ceninete Cubes -

.
,

»

B

Y

THE CENTER FOR VOCATIONAL EDUCATION

The Ohio State Unwernly * 1960 Kenny Road * Columbus Ohio 43210

SUGGESTED METRIC TOOLS AND DEVICES

NEEDED TO COMPLETE OCCUPATIONAL
MEASUREMENT TASKS

" In this oecupation the tools needed to complete Exercies ,

. 16, and 16 are indicated by “*.”

&=

Assorted Metric Hardware—Hex nuts, washers, screws,
cotter pins, etc,

Drill Bitspndividual bits or sets, 1 mm to 13 mm range
Vemier Caliper—Pocket slide type, 120 mm range
Micrometer—Qutside micrometer caliper, 0 mm to 25 mm
range
Feeler Gage13 blades, 0,05 mm to ! mm range
Metre Tape—50 or 100 m tape '
G. Thermometers—Special purpose types such as a clinical
thermometer
. ' Temperature Devices—Indicators used for ovens, freezing/
. cooling systems, etc.
I Tools—Metric open end or box wrench sets socket sets,
hex keysets
J. Weather Devices~Rain gage, barometer, humidity, wind
velocity indicators
'Ptrcessure Gages~Tire pressure, ait, oxygen, hydrauli, fuel
e
L. !Velocity—Direct reading or vane type meter
M. Road Map—State and city road maps
N.  Containers—Buckets, plastic containers, etc., for mixing
0

*

Caw

el <2

=

=

and storing liquids
. Containers—Boxes, buckets, cans, etc., for mucmg and
storing dry ingrediénts ..

" Most of the aboveiteras may be abtaned from locel industri
hardware, and school suppliers. Also, check with your school district's
math and science departments and/or local industries for loan of their

g metric measurement deviees,

lMeasunng devices currently are not available. Substitute de\nces (l e thermometer)
may be used to complete the measurement task.

]

Tools and Devices List

o
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